Believability is affected not only by the graphical appearance (movements, synchronisation, gestures), but also by actions of characters, and how users understand actions in terms of everyday psychology, social life and narrative situation. We performed a study of empathic processes in a socio-emotionally rich drama in which players interacted with text-based virtual characters. The results indicate the importance of having some structure in the ways emotions are displayed by characters. The emotional reactions need to be determined in terms of the character's goals, plans and personality, as well as the narrative context.
Introduction
Systems containing emotionally intelligent (semi)interactive characters have been deployed in a number of domains such as commerce (Extempo.com), play [1] and therapy [6] . A common ambition of these systems is to allow models of emotional appraisal and personality traits to steer the behavior of interactive characters in a constrained situation. Emotionally intelligent reactions on user input are claimed to increase believability of the characters.
Believability arises in-between a specific user and some symbolic representation of a character (image or text). A character is considered believable "if it allows the audience to suspend their disbelief and if it provides a convincing portrayal of the personality they expect or come to expect" [5] . That is, believability makes the user 'disregard' the physical circumstances of the medium and instead 'enter' the story, focusing on the events and become cognitively, emotionally and morally engaged in the lives of the characters.
This type of engagement is often described in terms of identification with characters or empathic processes. Following Eisenberg [2] (cf. [7] ) we define empathy in a broad sense as a process by which a person takes another person's 'perspective' and tries to understand the mental lives of other people. Empathic processes involve a 'merging of perspectives' between two persons, albeit of different degrees.
In the Kaktus project we carried out an informal study of how users appraise and attribute emotions and other mental states to interactive characters. For the study we used a text-based interactive drama developed within the project. The game scenario centers around three teen-aged girls organizing a party for their high-school friends. The plot develops over the week before the party. The player acts as one of the characters while the system controls the non-player characters (NPCs). In order to arrange a successful party, the player must make socially complex decisions, e.g., inviting the 'right' people, getting rid of parents, encouraging or discouraging alcohol consumption. In order to be successful, the player must adopt the role of a teenage girl, be sensitive to the social and emotional cues in the environment, and act on the basis of those.
The player's main mode of interaction is a limited form of dialogue similar to that found in many role-playing games. The player chooses from a set of predefined statements -or sometimes uses an object e.g., diary, candy or mobile phoneevoking reactions from the characters and causing a new set of statements to be presented ( Fig. 1 ). The game is organized as a set of scenes in a hyperlinked structure, each scene having its own set of available statements to choose from. However, the path between scenes is not fixed but is affected by the emotional state of the NPCs. Thus a central aspect of the game is getting characters into the 'right mood' in order to make progress. For instance, if your friend Lovisa is angry with you, she may refuse to grant you to use her parents' big villa for the party. Figure 1 Kaktus game Characters' emotions about an event are displayed in the form of small textual cues echoing the emotion and its valence (e.g., "X frowns" or "Y smiles"). The expressions were created to be rather emotionally neutral -albeit still congruent with the emotion -so that users actively would attribute emotions to the characters on the basis of the situation rather than the expression.
Characters evaluate events according to a model of emotional attribution based on a theory by Roseman et al. [8] . According to this theory, emotions are appraised according to a set of parameters. For instance, is the event consistent with a character's goals or not? Is the event self-caused, other-caused or caused by circumstance? Roseman's theory proposes five parameters resulting in a total of 15
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emotions. For Kaktus, we only used the two parameters above. Thus, our characters are equipped with in total six emotions (joy, liking, pride, anger, sadness, regret).
A character's emotions regarding an event are affected by its goals but also by its personality. Personality traits (e.g., dominance or egotism) affect the degree of importance a character assigns to a goal such as, be_popular(x). However goals can also be strictly personal for a character e.g., go_steady( lovisa, niklas).
User Study
The goal of the user study was to investigate whether our model of emotion -which determined the behavior and expressions of the characters -in fact contributed to the believability of the characters? That is, if users, on the basis of generated emotion expressions, managed to attribute and appraise emotions in the interactive characters in a meaningful and ordered way (in relation to the narrative situation) then we would have succeeded in creating some level of believability.
To this end, we constructed two versions of the game. In the structured version, we had the model determine the emotion and value of the expression as was described above. In the non-structured version, the system used the same library of expressions, but here they were presented at random (both in terms of valence and value). We hypothesized users to have more trouble with empathy and believability in the second version.
We measured empathy and believability through a qualitative analysis of users' post-usage descriptions of the drama (cf. [4] ).
• If subjects used an emotionally rich vocabulary and described the characters' life and personalities without hesitation, this would be an indication of empathy and believability.
• If subjects hesitated when describing the characters' expressions, or finding them 'strange' or 'incomprehensible', this would indicate low empathy and believability.
• If subjects noticed nothing peculiar with the expressions, this would indicate that expressions were consistent with their expectations, and thus be a sign of believability.
Subjects, Task and Procedure
7 male and 8 female -ages 16 to 48 -counted as subjects. Most of the subjects were computer science students at the University of Stockholm or the Royal Institute of Technology. Subjects were divided into two groups. One played the structured version of the game ('the structured group', 9 subjects), the other the non-structured version ('the non-structured group', 6 subjects). 
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After the gaming session, which was videotaped, each subject was interviewed about her/his experience. The interviews were un-cued and had an open structure where subjects were asked to freely describe the gaming situation, the narrative and the characters. At the end of the interview, more direct questions about believability and emotions were asked.
Results of the Study
Almost all subjects (13 out of 15) judged the characters as believable fifteen-yearold girls on a direct question. The characters' attitudes, their way of talking, and their problems were judged to be typical for teenage girls:
• "[At that age] you have to be careful, be popular, if you say the wrong things people will get mad at you" (subject 11) • "It is so typical ninth grade. Having to get rid of the parents" (6) • "That's exactly the way it is [being in ninth grade]" (15) Although both groups found the characters believable, the 'structured' group used somewhat longer and friendlier descriptions of the characters in comparison with the non-structured group. This could indicate that 'structured' subjects engaged more emphatically in the narrative and the destiny of the characters.
All subjects except one in the non-structured group indicated continuity problems in the behaviors of the characters. Even though few subjects could pinpoint the emotional expressions as the cause of the problem, most of the subjects experienced some form of uneasiness:
• "They didn't answer a lot, they mostly just looked in different directions… and from that it's hard knowing what they thought" (12) • "They seemed a bit strange sometimes" (11).
• "Sometimes they changed totally, first they were about to start crying, the next moment their eyes were twinkling" (11) Sometimes subjects even blamed themselves for the strange behavior: "I suppose I picked the wrong choices" (5).
In the 'structured' group, no oddities were experienced. Subjects seldom spontaneously mentioned the emotional responses of the characters. Only four said anything about the topic, and in those cases it was mentioned in a 'by the way' fashion:
• "That made them angry, of course" (8) • "They changed moods depending on what you did" (9) • "They put their chin out when they got mad, looked happy or sad" (9) • "I got positive reactions from Lovisa" All of these results seem to suggest that the 'structured' version of the game actually generated higher level of believability and empathy than the 'nonstructured' version. The ability to show emotions has long been recognized as an important factor for achieving believability in synthetic characters [3, 5] . In addition to this, however, this study indicates the necessity to have some organization to the way in which emotions are displayed. Emotions should in some way be correlated to the situation in which they are displayed. Character's reactions should be connected to their goals, plans and personality as well as the narrative situation they are currently in. Without this connection characters' reactions tend to become cryptic and hard to understand. Characters cannot be made believable by simply showing emotions at random. In fact, such behavior generates a kind of emotional schizophrenia that tend to ruin the illusion of life instead of enhancing it (cf. [9] ).
